Elevated thiobarbituric acid-reactive substances and antioxidant enzyme activity in the brain in Alzheimer's disease.
We determined levels of thiobarbituric acid-reactive substances (TBARS), a measure of lipid peroxidation, and the activity of the antioxidant enzymes superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), glutathione reductase (GSSG-R), and catalase (CAT) in the amygdala, hippocampus, pyriform cortex, superior and middle temporal gyri, inferior parietal lobule, middle frontal gyrus, occipital pole, and cerebellum of 13 Alzheimer's disease (AD) and 10 control brains. Levels of TBARS were elevated in all AD brain regions except the middle frontal gyrus, and elevation levels reached statistical significance in the hippocampus and pyriform cortex and marginal significance in the amygdala of AD subjects compared with age-matched controls. Significant elevation of GSH-Px activity was present in AD hippocampus compared with control. Moderate but statistically insignificant elevations of GSH-Px activity also were present in the amygdala and pyriform cortex in AD. GSSG-R activity was significantly elevated in the amygdala and hippocampus in AD subjects compared with controls. CAT activity was significantly elevated in AD hippocampus and superior and middle temporal gyri. SOD levels were elevated in all brain regions in AD patients compared with controls, although none of these elevations reached statistical significance. Antioxidant enzyme activities were significantly elevated where lipid peroxidation was most pronounced, suggesting a compensatory rise in antioxidant activity in response to increased free radical formation. This study supports the concept that the brain in AD is under increased oxidative stress and demonstrates that the oxidative changes are most pronounced in the medial temporal lobe, where histopathologic alterations are most severe.